Introduction
Case study highlights EDM of metal in which best optimal process environment has been determined to satisfy productivity requirements. Material Removal Rate (MRR) during the process has been considered as productivity estimate with the aim to maximize it. Whereas Electrode wears Rate (EWR) machining has been chosen with the requirement to minimize it. These two contradicting requirements can be simultaneously satisfied by selecting an optimal parameter setting. Desirability Function (DF) approach coupled with Taguchi method will be used to solve the problem.
Wire Electro Discharge Machine (WEDM)
Wire electrical discharge machining involves complex physical process including heating and cooling. The electrical discharge energy, affected by the spark plasma intensity and the discharging time, will determine the crater size, which in turn will influence the machining efficiency and surface quality. Hence, the operating parameters including pulse on time, pulse off time, table feed rate, flushing pressure, wire tension, and wire velocity etc. should be chosen properly so that a better performance can be obtained. However, the selection of appropriate machining parameters for WEDM is difficult and the operation has more roles to play. 
Design Of Experiment:-
It is also impossible to study all the factors and determine their main effects (i.e., the individual effects) in a single experiment. Taguchi technique overcomes all these drawbacks. The main effect is the average value of the response function at a particular level of a parameter. The effect of a factor level is the deviation it causes from the overall mean response. The Taguchi method is devised for process optimization and identification of optimal combinations of factors for given responses.
Wire feed (WF), wire tension (WT), discharge current of the machine and discharge voltage (V) have been treated as controllable process factors. 
Experimental procedure
The material removal rate (MRR) of the work piece was measured by dividing the weight of work piece before and after machining (found by weighing machine) against the machining time that was achieved. The data from the experiment is collect and put into table 4 .3 in order to analyze the material removal rate (MRR).
Similarly the Electrode Wear rate (EWR) of the work piece was measured by the difference of the weight of wire bundle before and after machining (found by weighing machine) against the machining time that was achieved. The data from the experiment is collect and put into 
III. Data Analysis using Desirability Function (DF) Approach & S/N Ratio
In this approach, individual responses are transformed to corresponding desirability values. Desirability value depends of acceptable tolerance range as well as target of the response. If the response reaches its target value, which is the most desired situation, its desirability is assigned as unity. If the value of the response falls beyond the prescribed tolerance rage, which is not desired, its desirability value is assumed as zero. Therefore, desirability value may vary with zero to unity. Experimental data (Table 3) i.e. MRR and EWR (for each experiment) can be converted to corresponding desirability values. For MRR Higher-the-Better (HB) and for EWR Lower-the-Better (LB) criteria have been chosen respectively. Corresponding S/N ratio of overall desirability has been computed using Higher the Better criteria. 
IV. Analysis and Discussion
The mean S/N ratio for each level of the machining parameters is summarized and called the mean S/N response table. In addition, the total mean S/N ratio for the nine experiments is also calculated and listed in Table 5 . The S/N ratio corresponds to the smaller variance of the output characteristics around the desired value. 
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Mean response table for S/N Ratio of overall desirability has been shown in above Table, which indicates that discharge Voltage, discharge current and wire tension are most important factors influencing overall desirability. Next important process factor seems to be the wire Feed which influences lesser then other factors.
Figure 2. S/N Ratio Curve
Optimal setting has been evaluated by choosing highest mean S/N ratio value for each process parameters which is shown in table no 5.5. In order to validate the results obtained, the confirmation experiments were conducted at above indicated optimum machining parameters. The confirmation experiment was conducted for Material removal rate and results obtained having 0.041 gm/min MRR which is more than values of MRR in table 3.
V. Conclusion
The present work investigated and optimized the machining parameter, i.e., Discharge Current, Discharge voltage, Wire tension and Wire feed for MRR and EWR of WEDM of Aluminium. The optimization of process parameters with the aim of higher MRR and lower EWR for improvement of productivity is determined by using S/N ratio and Desirability Function Approach. The important conclusion summarized below:
 The optimum parameter can be considered for which maximum material removal rate and minimum electrode wear obtained are as following, experimental runs resulting saving in experimental cost as well as experimentation time.  Desirability function approach has been found efficient to convert a multi objective optimization problem to a single objective optimization problem.  The proposed approach can be utilized for quality improvement and off-line quality control.  The methodology can be helpful for automation of the WEDM process.
